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HEN SOUTHLAND PAPER MILLS produced the 
W first commercial newsprint from quick-growing South- 
ern pine, they also made headlines. Here was a big forward 
step in the art of paper making . . . and in the industrial devel- 
opment of the South and Southwest. 

Of interest and importance to operators of paper mills 
everywhere is the brand of lubricants this ultra-modern mill 
chose .. . TEXACO, 100°. 

Outstanding among the Texaco Lubricants in use is Texaco 
Ursa Oil in the circulating system. Resisting breakdown, 
sludging and carbon formation, Ursa Oil keeps bearings 
throughout the paper machine and calender stack clean and 
cool... assures long, trouble-free service and minimum main- 
tenance expense. 

The outstanding performance that has made Texaco pre- 
ferred in the paper industry has also made it preferred in the 
fields listed in the panel. 

Buyers in these fields are enjoying many benefits. You, too, 
will find important advantages when you use Texaco Lubri- 
cants and Fuels. 

A Texaco Lubrication Engineer will gladly cooperate in 
making savings in your mill. Phone the nearest of more than 
2300 Texaco distributing plants in the 48 States, or write: 

The Texas Company, 135 E, 42nd Street, New York, N. Y. 


2 TEXACO 


WET END (ahore) and DRYER END (he! 





uw) of Pusey 


and Jones Paper Machine at Southland Paper 
Mills, Inc., Lufkin, Texas ... 


* 





lubricated exclu- 





THEY PREFER TEXACO 


More tourists use Texaco Fire-Chief Gasoline 
than any other brand. 


More scheduled airline mileage within the 
U.S. and to other countries is flown with Texaco 
than with any other brand. 


More buses, more bus lines and more bus-miles 
are lubricated with Texaco than with any other 
brand. 


More stationary Diesel horsepower in the U.S. 
is lubricated with Texaco than with any other 
brand. 


More Diesel horsenower on streamlined trains 
in the U. S. is lubricated with Texaco than with 
all other brands combined. 


More railroad rolling equipment in the U. S. 
is lubricated with Texaco than with any other 
brand. 
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Lubrication Requirements of Heavy 
Duty Roller Bearings 
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EAVY duty roller bearings became a 


factor in steel rolling, oil field service, 

the paper mill, and on railway rolling 
stock when load conditions were increased 
and machinery speeded up to maintain pro- 
duction schedules, which have 
so important. Literally we live, read, and ride 
on the roller bearing. This development has 
heen accompanied by the perfection of bearing 


since become 
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closures, seals, methods of lubrication, and 
extensive laboratory research by the petroleum 
industry. The latter has concentrated their 
study upon methods of compounding and the 
selection of the component materials, in order 
to produce greases which will be capable of 
withstanding the intensive conditions which 
usually prevail. These lubricants must meet 


load conditions which are frequently excessive; 








vibration which may be continuous; water 
conditions which nay approach flood nature; 
and in steel the shocks which result from the 
impact of ingots or billets upon the rolls. 
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Fig. 2— Details of a dryer cylinder on a paper machine Note pro 
vision for draiming and venting the bearing housing 


Steel Mill Loads Reactive 

Unless the reacted loads can be carried by 
the roll neck bearings and can be withstood 
by the lubricants and unless there is adequate 
provision to prevent squeezing out and leakage 
of these lubricants, the life of the bearings will 
be adversely affected. Furthermore, if water, 
paper stock, mill dust, or dirt penetrate within 
the bearing assemblies, the lubricating ability 
of any type of lubricant involved will be re- 
duced. 

In addition to load, shock, and contamina- 
tion, the effect of heat and speed must be 
counteracted. Heat prevails in steel rolling 
and on the dryer end and calender stack of 
the paper machine. It is difficult to predict 
just how high the actual film temperature may 
be in a steel mill roll neck or run-out table 
bearing, but hot metal proximity assures us 
that it may often be above 250 to 300 degrees 
Fahr., or sufficiently high to cause considerable 
vaporization of some types of lubricating oils. 
This is one of the primary reasons why the 
petroleum research chemisi watches his crude 
evaluation so carefully, in order to select only 
those oils which are so closely fractionated as 
to be able to resist such vaporization. These 
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oils are the petroleum component of heavy 
duty bearing greases today. 


Temperature Control 

Water-cooling controls this heat) condition 
to a considerable extent, so both the steel and 
paper industries make good use of extensive 
water-cooling systems. Just) how far the 
temperature may be reduced depends, — of 
course, upon the volume of water circulated 
and the inlet temperature. The greater the 
temperature difference between the inlet: and 
outlet: water, the more effective the cooling, 
The actual effect of this upon the lubricating 
film can be ascertained roughly by thermo- 
electric observations, or by thermometers in- 
stalled in wells drilled in the bearing pedestals 
Thermocouples are most positive, 
but also most costly. Hence they are not so 
widely used as the thermometer. At best, how- 
ever, constructional conditions render it difficult 
to determine quite accurately the temperature 
of the lubricant in a roller bearing. 


or housings. 


Speed 

Speed, in turn, is continually increasing. In 
strip steel production, surface speeds of roll 
necks used to range from 1500 to 2000 feet per 
minute. ‘Today they are well above 2000 feet, 
and limited only by the ability to synchronize 
the speed of the coiler. This latter must be 
reduced continually as the diameter of the coil 
Is increased, Today, surface speed limits of 
5000 feet per minute are discussed. 


-aper Mill Service 

In lubricating paper mill machinery, a similar 
variety of problems prevail. Starting with the 
products, one must not only take the utmost 
care to protect the lubricants themselves in 
storage and transit to the lubricating systems, 
but also every consideration must be given to 
the detriments and cost) of oil-contaminated 
paper and felt surfaces. Service conditions in 
the paper mill involve high pressures, high 
temperatures, and the possibility of entry. of 
water or paper stock into the lubricating 
systems. Obviously, this would affect the 
cost. of production, so paper mill executives, 
machinery builders, and the vetroleum industry 
have all collaborated in developiag means of 
counteracting premature bearing failure, pro- 
tection of paper stock, and the establishment 
of methods of lubrication, 

These activities have paralleled those which 
prevailed in iron and steel, featuring as they 
did the furtherance of the heavy duty roller 
bearing, the perfection of bearing seals, and 
design of methods of automatic lubrication, 
where circulation of oil or pressure delivery of 
greases could be used to advantage. Through- 
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out, it has been a program of mutual protec- 
tion for bearings, 
lubricants. 


drive gears, pinions, and 
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Fig. +—Details of a staggered roll 


Contact Area 

The heavy duty roller bearing may be built 
to a number of designs. These include eylin- 
drical, barrel-shaped, tapered and eylindrical- 
helical rollers, carried in’ suitable retainers 








which keep them in proper position with re- 
spect to the inner and outer races. 
\lignment is most important in roller bear- 
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ing operation. The actual contact area of a 
roller bearing is rectangular. This must be 
maintained without deviation, for skewing of 
a roller may throw the entire bearing out of 
line, to result in uneven load distribution and 











wear. In other words, the axes of the rollers 
must be in the same plane as the axis of the 
rotating shaft. Proper guiding has been found 
to be the most effective way to keep the rollers 
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This frictional effect leads to heat development 
which may easily build up the bearing tempera- 
ture beyond the cooling ability of the lubricant, 
at times even bevond the cooling ability of the 

external cooling system. 


Cleanliness Reduces 
Bearing Wear 
7 We have spoken of the 
@ seal as an adjunct to clean- 


liness. Obviously, it is im- 


/ [ 4A wT portant to keep out abrasive 
| | SF jj foreign matter. But it is 
\ | siti also quite as important to 
\ eek vy FER V [ et | use Clean, dirt-free  lubri- 
} oS ee cants, otherwise the pur 
} | : ius ‘ jee ao 
| pose of the seal is offset. 
] cr N “SIVE articles 1 
, oh ie: ee ae | C) Lo, \brasive particles in’ a 
NSS a SS pry i grease, especially, will cause 
Na... -™ aa . 5 — me rough rolling of the bearing. 
Liven’ f roa (me, a8 ae When this oceurs ina fresh- 
| iW? WSS 2 Iv lubricated clement, it 
s& ti = * . . . ® 
signifies abrasion. At first 
_ this maw be very slight, and 
Fig. 5—A grease-lubricated double row bearing pillow block. ‘The ampl> gt ha i when the bearing comes Up 
grooves insure of retention of adequate amounts of lubricant to speed it TAN not he 


from skewing; this is a function of the guide 
flange. Obviously, it becomes more difficult as 
rollers are increased in ratio of length to 
diameter. 

While one objective is attained, another is 
aggravated by the sliding motion which is 
developed between the ends of the rollers and 
the end plates or race flanges. Here steel-to- 
steel contact exists, presenting a condition 
which requires continuous renewal of the 
lubricating film. 


FUNCTION OF THE LUBRICANT 
In roller bearing service the lubricant  per- 
forms a four-fold duty, viz.: 
(1) It protects the surfaces of the bearing 
elements against corrosion. 


(2) It assists the seal in preventing water or 
dirt from coming into actual contact 
with the bearing surfaces. 

(3) It serves as a conductor of heat, to aid 
in bearing cooling. 

(4) It functions as a lubricant to enable free 


rolling of the rollers, and sliding between 
the rubbing surfaces of the shoulders and 
rollers. 

A free-flowing lubricant at the prevailing 
operating temperatures will most nearly lead 
to the attainment of these objectives. By this 
term is meant a grease or oil which will “train” 
readily with the rollers, yet channel sufficiently 
so that actual churning does not occur. Exces- 
sive churning will build up the torque through 
internal resistance within the lubricant itself. 


But abrasion is 
going on just the same. until, dependent upon 
the amount of dirt, the speed and the size of the 


noticeable, 














Fig. & -A Timken “troy 
changes with all sizes of friction b 
without change. 


¥ railroad bearing appleation 


and fits inte Nistinyg trucks 


arings 


bearing, loose rolling or chattering will develop. 
At the same time, the heat at the contact 
points may be so high as to assist in oxidation- 


[16] 





LUBRICATION 


breakdown of the lubricant. Then gums and — replenished or renewed 


at 





periodic mileage 


lacquers form. The only recourse is thorough 
cleaning, drying, and relubrieation of the bear- 
ing parts before wear has occurred to such an 
extent as to require bearing replacement. 


LUBRICANT CHARACTERISTICS 

Lubricating greases and petroleum lubricat- 
ing oils for heavy-duty bearing service must 
possess very definite characteristics. In turn, 
these latter must be evaluated according to the 
nature of the involved, likewise the 
means available for re-lubrication. 

Bearings designed for oil lubrication must 
be equipped with especially-prepared seals, the 
duty of which is to prevent oil loss through 
leakage; also, to keep out water or contaminat- 
ing foreign matter. They may be served with 
measured quantities of oil or provided for oil 
circulation. The former is characteristic of the 
railway roller bearing which is built as a unit- 
lubricated mechanism, the oil charge being 


service 


intervals. In contrast, paper mill roller bear- 
Ings can he lubricated effectively by oil circu- 
lation from a centralized system. This presents 
certain very definite advantages for bearings 
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MeG vy duty roller bearing spindle. This is particularly 


on the dryer end of the paper machine, for a 
continuous and dependable supply of lubricant 
is always present, the circulation of which 
develops a flushing as well as a cooling action. 
Furthermore, the bearing housing can be so 
designed that there is a free flow of oil through 
the entire elements with but little chance for 
churning. — Finally, continuous reconditioning 
of the oil supply keeps it in good condition and 
free from non-lubricating materials which 
might otherwise affect bearing performance. 


Refinery Procedure 

Lubricating oils for such service must of 
necessity be refined to a wide range of viscosi- 
ties in order to meet the prevailing operating 
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2D tures may develop. The ; 

quality of such oils depends 

a upon the manner of refine- 

.  MYMMY —{) ment. — Refining processes 

] | | as perfected today remove 
Thin. 4 the non-lubricating tarry 
matter and amorphous 








Na hed b 3 }) waxes, producing a stable, 
1S 4 4 ( heat-resistant lubricant. 
yt Load Carrying Capacity 
| HP The load carrying capac- 
| ! om itv of an oil or grease can 
= sie ~— _ m e he improved by Use of cer- 
NEA I 4 aS eee tain selected additives. In 
ms 1 S heavy duty roller bearing 
service, methods of refine- 
ment have produced 
aes straight mineral lubricating 
U oils capable of meeting the 
prevailing loads, when cir- 
culated = or applied under 
Courtesy of S. K. F. Industries, Inc. > Controlled temperatures 
Fig. S—A spherical roller bearing applied to an auxiliary drum mounting in crane service The a : — peal " 
bearing in the cartridge housing (adjacent to the gear case) is free to locate itself te ny hic h W ill ‘ nabl taking full 


advantage of the viscosity, 


conditions. Conservatively, it may be stated 
that this range will average from 50 to 175 
































seconds, Saybolt Universal Viscosity at 210 L ‘ace 
degrees Fahr. | 
The operating temperatures largely control V7 
the initial viscosity of the oil. Load conditions wo { v4 
are a secondary factor. It is presumed that all | LM i.e. 
such bearings are heavy duty, so they carry ws SE Ldn RA , J Daas 
more load than the average anti-friction bear- a eee |S ce 
ing in other types of industrial service. The INP = J 
speeds, however, will be lower in steel, paper, Ni i 
oil field, and railway service, rarely exceeding | Hi 
2,000 r.p.m. The peripheral or surface speed i 
will of course depend upon the size or diameter ai ¥ | oe oe 
of the shaft, journal, or roll neck. AHA | 
Lubricating oils are refined to any specific ANE 
viscosity by selection of the proper cuts during ASS Wy a 
distillation. Lighter products, ranging say up a AS OU eat t 
to 100 seconds S.U.V. at 210 degrees Fahr., are WASAN SMD tp. el — ——- 
wholly distilled materials or the products. of WY ZZ, 
overhead condensation of petroleum) vapors. A ON WN r Lf) 
Heavier oils may be residual products or cos: ool 
blends of the two, according to their viscosity. FLINGER FOR} | | | 
This process of distillation controls the quality GREASE NY | —— ; 
of the resultant oils only insofar as fractiona- CIRCULATION | | | 
tion of the vapors is controlled to segregate - \ 2 eran 
hydrocarbons within a narrow boiling point pan — SRE, 
range. Of necessity this must be closely | | = 1 
watched in refining oils for ball and_ roller | | 
bearing lubrication. An oil composed of hy- | | 
drocarbons of a wide boiling point range would / segacnil 
tend to vaporize to excess at elevated tempera- | | 
tures, causing loss of oil and increase in the vis- — ' 
cosity of the remainder. Cantey of Myatt Reerines Dicieion Gontral Wéters Corsiratio: 
Residual oils are often used in heavy duty Fig. 9—A cement kiln roller bearing ‘nstallation. Note the flinger 
‘ i: for lubricant circulation, also provision for re lubrication, and draining 


roller bearings, especially where high tempera- when cleaning is necessary. 
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in other words maintaining a constant lubri- 
eating film which is not unduly thinned down 


field 


by heat. So the paper 


Grease Manufacture 
The manufacture 
greases suitable to the heavy 
duty roller bearing must) be 
approached not) only from 
the angle of the actual lubri- 
cating requirements, but also 
with due regard forthe ability 
of the lubricating systems to 
handle the finished grease. In 
other words, certain definite 
available for 
through 
svstem, 


of 


pressures are 
grease distribution 
the lubricating 
cording to the design of the 
pumps. 
handle heavier greases than 


aC- 


pressure Some can 
others; some distributing svs- 
tems have more sensitive 
valve elements than others; 
and the length and diameter 
of the distributing lines are 
different in almost every in- 
stallation. 

But a specialty grease can- 
not be manufactured for each. 
So the grease chemist must 
study the prevailing operat- 
ing conditions as a group. 

He with careful 
selection of the fatty oil and 
alkali which are used to make 


begins 


the soap base; then he selects 
a range of straight) mineral 
oll viscosities which are best 
adapted to the prevailing 
temperature conditions. All 
these basic materials must be 
of a high degree of purity and 
from contaminating 
foreign matter. The manu- 
facturing procedure must 
then combine them so that 
the finished will 
uniform in composition and 
texture, resistant to chemical 
breakdown, non-water-solu- 
ble, and structurally capable 
of being pumped through long 


free 


be 


YTCAaSe 


distributing lines without danger of oil separa- 
tion. These distributing lines should never be 
less than one-half an inch in inside diameter. 
In grease manufacture, the use of additives 
to increase the film strength has been given 


machine, 
machinery, or railway journal roller bearing 
customarily funetions on a straight mineral oil 
where the bearing is designed for oil lubrication. 
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of 


quite extensive consideration. 
industry was impelled to research study in this 
regard when the steel industry designed for 
high speed rolling of strip steel. 
rolling mill work and back-up rolls on both hot 
and cold strip mills, table rolls and much of the 





The petroleum 


As a 


result, 


other attendant) machinery 
are now equipped with heavy 
duty roller bearings designed 
for grease lubrica- 
tion, for which certain bearing 
manufacturers make specific 
recommendation of extreme 


pressure 


pressure YTCASES., 
We 

tioned 

cedures 


have men- 


pro- 


already 
certain of the 

which the grease 
chemist must follow. In ad- 
dition, it is well to state that 
he is most careful in his selee- 
tion of E.P. additives, and 
later in their compounding. 
He fully realizes the detri- 
ments which might ensue 
these to develop an 
abrasive or corrosive action. 


were 


Water and Heat 
These factors must also be 
studied by the grease chemist, 
for he must consider the solu- 
bility, effect of water upon 
his soap stocks, and also the 
viscosityv-reducing effect — of 
heat on the viscosity of his 
mineral oil. Lime soap is in- 
soluble in’ water. so it) is 
widely used as the soap base 
for certain steel mill greases 
where an excess of hot water 
may be present. For the paper 
industry either lime soap or 
soda soap can be used in grease 
manufacture, the choice be- 
ing contingent upon the tight- 
ness of the bearing seal. the 
temperature and the amount 

of water present. 
Where soda soap or mixed 
lime-soda 
involved, it is well to remem- 
ber that the solubility tend- 
ency will increase with the 
temperature of the water. 
In other words, on the wet 
end of a paper machine, cer- 


base greases are 


tain specialty soda or mixed base greases may be 
functioning 


quite — satisfactorily 


where the water in contact with them does not 


as, 


[19] 


range much above room temperature. 
in steel rolling, where water is used for 


Where- 
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scale breaking, an excess of hot water ap- 
proaching the “boiling point might render these 
same lubricants entirely unsatisfactory. 
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Unit lubrication prevails in railway service, on 
the wet end of the paper machine, and in 
many oil field installations; in steel on the other 
hand centralized pressure 
systems operated from a uni- 


WATER AND OIL SEAL Pong an SEAT HOUSING | ail l tl 
7 . versal control panel serve the 
RETAINER INSULATOR . x 
a INSULATOR SOVER run-off table bearings and 
THRUST BALL BEARING other similar units. 
SOFT SHIM In all, power in some form 
or other must be used. Where 
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ROLLER ASSEMBLY ROLLER ASSEMBLY 
Courtesy of The 
radial load ts « 

apacity ball | 





Fig. | lhe Fafnir Roller Journal Box in whi ch the 
rolls, while the lateral thrusts are taken up by high-« 


METHODS OF LUBRICATION 
Centralized lubrication developed by pressure 
through some form of circulating system has 
accompanied the perfection of some very in- 
teresting roller bearing installations in steel, 


the paper industry and on railway rolling 
stock. Furthermore, this combination has 


enabled the use of highest quality lubricating 
oils and greases, a fact which has contributed 
markedly to reduce maintenance costs through 
more positive protection of 
the bearing elements. 
Pressure grease lubrication 
by positive delivery of meas- 
ured quantities of grease at 
periodic intervals has been 
actively studied and a variety 
have per- 
have 


been 
been de- 


of systems 
fected. All 


signed to assure the exclusion 


of non-lubricating foreign | € 
matter, economy of lubri- hie tains — 
cants, minimum hazard in _ _ : * eee EET) 
handling and filling and _ re- Courtesy of The Fafnir Bearing Company 
mote control. These ad- pace a ROE: ERS SURED RENE gE 
vantages prevail in any 


installation involving heavy-duty roller bear- 
ings. The manner in which the pressure is 
applied, however, will depend upon the type 
of service and the number of bearings involved. 


NSAFETY RING 


Fat 
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rings 
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positive piston displacement 
tvpes of metering valves are 
employed at each point to be 
lubricated, hydraulic power 
has been found to be especially 
adaptable as a means of valve 
control. In such a system as 
designed for table rolls, and 
“WICK & FILTER the bearings of the coiler and 
other heavy duty machinery, 
either one or two lubricant 
supply lines can be connected 
to each valve according to the 
nature of the service. 


Where two lines are em- 
; ployed, pressure is applied 

¢ f man . . 
we nett ee alternately, each line receiv- 


ing pressure over a prescribed 

period during which this line 

discharges each of the The time 
between pressure applications will serve as the 
time interval between operations of the system. 
In the single line system, the required grease 


valves. 


pressure is developed by using an hydraulic 
fluid for transferring the from the 
electric motor to the grease pump itself. By 


power 


employing a large piston, subject to very slow 
motion, a considerable quantity of grease can 


dy (EL? ” 
es yt ig 

oO, ©) | 
eq an Oe 
Es ery { Wi | 


be handled, air pockets are effectually elimi- 
nated, and the system gives long and satisfac- 
tory service. 
ry. . . 
lhere are other types of pressure greasing 
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systems which require electric power or com- — time loss or interference with production. Under 
pressed air for their operation. Some of them — such emergencies the portable pressure gun has 
are designed to climinate the necessity for been found to be an excellent stand-by device. 
springs, check valves or 
restricted) port) openings. -_ aS nae 
Where intermittent pres- 
sure is exerted upon the 
lubricant between opera- 
tions of the system, the 
lines are under no pressure. 
This type of operation gives 
the grease the best condi- 
tions under which to 
operate, assures of positive 
flow and assists in the 
climination of air pockets. 
These are always objection- 
able, although their de- 
velopment will depend to 
some extent upon the body 








of the grease: the heavier 
the latter, the greater the 
possibility of such air 





pockets, 2 } 





Unit Grease Lubrication Fig & unique method of mounting the housing of sleet edi “beni: -Cecadabiaa 
ans . : ou lu ition is employed or sunit which ts designed the tending side of the dryer eylinders 
Unit lubrication has © ona kraft 

also. been developed to 


a high degree of efficiency. By this term is IMPORTANCE OF LUBRICANT SEALS 


paper machine 


meant the treating of each machine as a unit, The development of the heavy-duty roller 
with a built-in individual lubricating system. — bearing has been particularly noteworthy from 


In this way interference with the lubrication of — the viewpoint of the efforts of the designers to 
any particular machine enables segregation of | work out effective lubricant sealing features in 
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Fig. 14 A high speed pulley drive for hea futy rt saw service Posit ibrication tor all the roller bearings is assured by 
oil circulation, and a combination of grease and labyrinth seals to prevent contamination 


that unit. During the repair or overhaul — the form of labyrinths, slingers, seal rings, and 
period, grease lubricated parts can be pro- cup type seals. Retention of the lubricant 
tected by hand lubrication. This will enable | was early appreciated as being a most impor- 
the plant or mill to continue running with no tant feature. Obviously, protection of the 
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surfaces of the bearing elements could not be | which this will oceur depends of course upon 
assured were leakage of lubricants to prevail, the original body of the product. Unless the 
and with this lack of protection, failure of a latter is comparatively heavy, considerable 
bearing under intense load might casily occur. leakage may result from certain types of bear- 
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Fig. 15——Application of the staggered roller b ing to the trunnion roller on a rotat 
It was also important to study sealing de- ings when exposed to high temperature. 
vices by reason of the high temperatures under Where an adequate bearing seal can be pro- 
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Courtesy of The Timken Roller Bearing Company 


Fig. 16—Details of piercing mill thrust block showing tapered roller bearing appheation for radial and thrust purposes 


which so many steel and paper mill bearings. vided, as is customary in the design of the 
in particular, must operate. The effect of — majority of roller bearings employed in sueh 
such temperatures is to reduce the viscosity or — service, leakage, even under extreme tempera- 
consistency of any lubricant. The extent to tures, can be prevented to a marked degree. 
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In this connection, a discussion of the various 
types of seal design will be of particular interest. 

In the earlier developments of sealing media, 
felt and leather washer and 
seals proved their adaptability and were com- 
paratively inexpensive and simple in’ design. 
By virtue of these advantages, they are still 
retained by many bearing manufacturers. 
Since their development, however, other types 
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material, however, to automatically keep the 
seal in close contact with the shaft or journal 
surface and thereby compensate for wear, de- 
pendable retention of lubricant is accomplished. 

Grease groove seals present a comparatively 
simple means of overcoming leakage of lighter 
lubricants under normal temperature condi- 
tions. They are also relatively simple and 
On the other hand, 


inexpensive to design. 
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Typical closure designs showing use of felt sea!s 
Courtesy of Hyatt Be Divis fie u Motors Corporation 
Fig \ ty of bearing closures showing method of design, manner of location and materials used. 


of seals have come into usage including metal- 
lic rings similar to piston rings, mereury baths 
in connection with vertical installations, and 
metallic springs for the purpose of maintaining 
the adjustment of the seal material with re- 
spect to shafting, journals or ro!l necks. 

The primary objective in the selection of a 
suitable grease or oil seal is to obtain a design 
which will not show material wear in service, 
otherwise the purpose may or 
defeated. Washer type felt, leather or syn- 
thetic material seals may have this tendency, 
although the rate of wear will depend upon the 
quality of the material. Where adjusting 
springs are used in connection with similar 


be more less 
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they require attention at periodic intervals, for 
the purpose of renewing the sealing grease. 
Otherwise, possible glazing of the surface of 
this grease where it comes in contact with the 
rotating shaft might result in sufficient clear- 
ance to allow leakage of the bearing lubricant. 
Very heavy bodied greases of high melting 
point are adaptable to service as grease seals, 
provided they show no tendeney to separate 
oil from soap, and contain no material which 
might prove abrasive to the shaft surface. 
Grease grooves can also be used together with 
felt washers in certain types of service. 

While spring adjusted seals insure more 
uniform contact between the sealing medium 








and the shaft, journal, or roll neck, they 
involve more constructional details and = con- 
sequently can normally be expected to be more 
expensive than the more simple types of washer 
seals. 


Water a Basic Objection 

In steel mill and paper service, sealing 
against the entry of water must be very 
carefully studied. Seale is an added potential 
lubricant contaminant in the steel mill, while 
paper stock often presents a problem in the 
maintenance of paper mill bearings. The 
bearing seals, of course, control the extent to 
which such materials may penetrate and 
interfere with lubrication. 

As generally constructed, the heavy duty 
roller bearing is well adapted to the retention 
of lubricant. In considering its design with 
respect. to this ability, when selecting any 
zrease, the influence of high temperature must 
also be studied. It has already been noted 
that lubricants become thinner or more fluid 
as temperatures are increased. This may lead 
to leakage if the seals are at all worn. Opera- 
tion in the presence of hot water will oftentimes 
accelerate this, even sometimes resulting in 
leakage of water into the bearing itself. For 
this reason, any grease for such service must 
be specially prepared so that it will be as water- 
resisting as possible. Likewise, it must resist 
chemical breakdown, withstand undue reduc- 
tion in body, and retain its oil satisfactorily 


High Temperature May Affect the Seal 

Certain types of seal materials are affected 
by heat, to the end that their molecular struc- 
ture is changed, or some parts thereof destroyed. 
In reality, retarded combustion may take place. 
This is particularly true of animal material 
such as the hair used in felt, or leather, or 
rawhide. Opinion is divided as to what, if any, 
effect results from contact with petroleum 
lubricants; it would all depend upon the 
stability of the latter and their resistance to 
chemical dissociation. Petroleum oils — will 
lose certain of their lighter hydrocarbon 
fractions when subjected to heat; this is indi- 
cated by increase in viscosity; but it is no 
indication of chemical breakdown. The latter 
is evidenced by subsequent gum formations 
on adjacent metallic parts. 

Deterioration of seal material obviously may 
impair the sealing ability, to cause subsequent 
leakage, leading to loss of lubricant from the 
bearing, or entry of water. Either is conducive 
to impaired lubrication, and presents the 
possibility of bearing failure. 

Hence the necessity for careful study of the 
makeup of the seal, with due regard for the 
probable operating temperatures. 
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DRAIN PLUGS 

By virtue of the necessity for periodic clean- 
ing of bearings subjected to heavy duty under 
dirty conditions, it is highly advisable that 
suitable provisions be made in the base of the 
housing for drainage of lubricant and slushing 
fluid. Normally a suitable plug which can be 
securely screwed into a drilled and tapped hole 
will serve the purpose and = prevent leakage 
during operation. Oftentimes this can be 
elaborated upon where oil is) employed for 
lubrication by an arrangement of nipples and 
pipe fittings, terminating in a sight) gauge 
glass. In this way cleaning is facilitated, and 
the oil level in the bearing can be observed. 

It is important to remember that the maxi- 
mum protection of any anti-friction bearing is 
only assured by maintenance of the lubricating 
system as free from water and foreign matter 
In certain types of operation, 
this can be more easily accomplished than in 
others; the extent to which dust, dirt, metallic 
chips or scale may be present in the air or 
thrown onto the bearing will, of course, be an 
influencing factor. In steel mill) operations 
this must be particularly borne in mind in the 
design of anti-friction bearing seals as well as 
provisions for cleaning, for there is) always 
possibility of entry of non-lubricating abrasive 
impurities Where such a bearing is not properly 
sealed. The detrimental results which would 
develop in the form of scored bearing elements, 
misalignment and the necessity for bearing 
replacement, with the attendant) effect upon 
production, can be readily realized. 

Probably the most intensive duty to which 
such a bearing can be subjected is continued 
churning of abrasive foreign matter with oil 
or grease in intimate contact with the highly 
polished bearing elements. 

As it is not always possible to provide ade- 
quate sealing or to depend upon the seal being 
in proper condition, bearings in service such as 
is involved in the average mill should be flushed 
and cleaned periodically. The frequency, of 
course, will depend upon the design of the 
bearing, the type of seal, the extent to which 
dust, dirt, seale or water may be present, and 
the nature of the lubricant. Some classes 
of steel, oil field or paper mill service will be 
more subject to contamination of lubricants 
than others. Roll neck and table roll bearings 
for example may suffer in this respect more 
than those used on cold saws, although the use 
of oil slingers fastened to shafts or journals 
have been found to prevent entry of too much 
foreign matter effectively. Yet, even with 
such precautions, cleaning of the bearings 
should not be neglected, for experience has 
proved that their life can be materially length- 
ened by such attention. 
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THEY PREFER TEXACO 


More tourists use Texaco Fire-Chie/ 
Gasoline than any other brand. 


More scheduled airline mileage 
within the U.S. and to other countries 
is flown with Texaco than with any 
other brand. 


More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


More stationary Diesel horsepower 
inthe U.S.is lubricated with Texaco 
than with any other brand. 


More Diesel horsepower on stream- 
lined trains inthe U. S. is lubricated 
with Texaco than with all other 
brands combined. 


More railroad rolling equipment in 


the U. S. is lubricated with Texaco 
than with any other brand. 





Down.-nt on roller skates, your roll-necks might travel 
quite a distance. 

But hundreds of roll-necks are giving long, efficient service cn 
roller bearings using Texaco Lubricants that stand up under severe 
shock loads, high temperatures and high surface speeds. 

These lubricants are protecting huge investments in roll-neck, 
run-out table and many other heavy duty roller bearings used by 
the steel and metal fabricating industries. 

Engineered specifically for these bearings, these Texaco Lubri- 
cants resist thickening and separation; aid in sealing out dirt, scale, 
salt and water, They provide a wear-defying lubricating film that 
withstands extreme pressures and keeps friction at minimum. They 
are non-corrosive. 

The outstanding performance that has made Texaco preferred in 
this field has also made it preferred in the fields listed in the panel. 

Buyers in these fields are enjoying many benefits. You, too, will 
find important advantages when you use Texaco Lubricants and Fuels. 

A Texaco Lubrication Engineer will gladly cooperate in making 
savings in your mill. Phone the nearest of more than 2300 Texaco 
distributing plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York, N. Y. 


TEXACO LUBRICANTS AND FUELS 
FOR ALL INDUSTRIES 








N THE NATIONAL EMERGENCY, increased output is being 
required of every man and machine. Stepped-up schedules allow 
no time for “‘down-time.” 

You can keep this “down-time” at a minimum by making sure 
that each machine gets the kind of lubricant that will keep it going 
with increased output. And in hundreds of plants, management has 
found equipment of every kind can be kept at higher capacity when 
lubricated with TEXACO. 

Using Texaco, you get the advantages of lubricants engineered 
specifically for each job . . . assuring efficient lubrication under all 
operating conditions. Using Texaco, you also get the convenience of a 
single source of supply, and the advantage of undivided responsibility 
for quality. 

The outstanding performance of Texaco Products has made them 
preferred in the many fields listed in the panel. Buyers in these 
fields are enjoying many benefits. You, too, will find important 
advantages when you use Texaco Lubricants and Fuels. 

A Texaco Lubrication Engineer will gladly cooperate in making 
savings in your plant. Phone the nearest of more than 2300 Texaco 
distributing plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York, N. Y. 


THE TEXAS COMPANY ° 


ATLANTA, GA...... 
BOSTON, MASS... . 
BUFFALO, N.Y. ... 
BUTTE, MONT. . 


133 Carnegie Way 
20 Providence Street 
14 Lafayette Square 
. Main Street & Broadway 
CHICAGO, ILL. . 332 So. Michigan Avenue 
DALLAS, TEX. . . 2310 So. Lamar Street 
DENVER, COLO. .... . 910 16th Street 








TEXACO PETROLEUM PRODUCTS 


* 


* 


HOUSTON, TEX. . . 
LOS ANGELES, CAL.. 
MINNEAPOLIS, MINN. 706 Second Ave., South 
NEW ORLEANS, LA. . 
NEW YORK, N.Y... . 
NORFOLK, VA. . 
SEATTLE, WASH.. 





THEY PREFER TEXACO 


More tourists use Texaco Fire-Chief 
Gasoline than any other brand. 


More scheduled airline mileage 
within the U.S. and to other countries 
is flown with Texaco than with any 
other brand. 


More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


More stationary Diesel horsepower 
in the U. S. is lubricated with Texaco 
than with any other brand. 


More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other 
brands combined. 


More railroad rolling equipment in 
the U. S. is lubricated with Texaco 
than with any other brand. 





DISTRICT OFFICES 


. 720 San Jacinto Street 
+ 929 South Broadway 


919 St. Charles Street 
. 205 East 42nd Street 
- Olney Rd. & Granby St. 
3rd & Pike Streets 


Indian Refining Company, 5 East Market Street, INDIANAPOLIS, IND. 











